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Fluorometric Characterization of Substrate Binding in a Bacterial NSS Homologue Christian B. Billesbølle. University of Copenhagen, Copenhagen, Denmark. The prokaryotic amino acid transporter LeuT belongs to the neurotransmitter: sodium symporter (NSS) family that also includes mammalian transporters of neurotransmitters such as dopamine, serotonin and nor-epinephrine. NSS are key terminators of synaptic transmission in CNS, and are the targets of various therapeutics as well as drugs of abuse. Here we seek to further elucidate the molecular details of the sodium dependent translocation cycle by which substrate is transported across the cell membrane. To this end, we have introduced the environmentally sensitive fluorophore tetramethylrhodamine to the cytosolic end of TM5 in LeuT a region shown in mammalian NSS to undergo change in solvent accessibility during substrate translocation. Fluorescent labelling of the single cystein mutant yields a functional transporter. With fluorescence spectroscopy, we then demonstrate that binding of a transported substrate induces a sodium dependent increase in accessibility of the fluorophore to the hydrophilic quencher iodide (KI). Tryptophan, a competitive inhibitor of WT LeuT, only induces an increase in fluorophore accessibility when the change of substrate specificity mutation I359Q is introduced. Finally, addition of the tricyclic antidepressant clomipramine (CMI) only increases the apparent accessibility in the presence of a transported substrate. Collectively, our findings represent a direct measure of substrate bound occluded state formation, a conformational step preceding transporter isomerization to the inward facing conformation. We investigate the effect of dehydration on the diffusion of fluorescent nanoprobes embedded in aqueous solutions and gels of Poly(Vinyl Alcohol) (PVA) polymers. using a custom-made optical chamber and applying fluorescence correlation spectroscopy (FCS), we measured changes in fluorescence intensity and, simultaneously time-correlation functions at various stages during the dehydration of samples of the solutions or gels. The samples were prepared at different concentrations and cross-link densities, with glutaraldehyde being the cross-linker. We have analyzed the data and determined the changes of the concentrations of the nanoprobes and PVA, as well as the apparent diffusion times of the nanoprobes during the dehydration. For rhodamine fluorophores (TAMRA, MW =430 Da), we find that diffusion slows down in both shrinking samples. The drying rates of samples of the solution and gel are different, though both samples were prepared with the same PVA concentrations and subjected to the same conditions. Moreover, the diffusion time and its changes in the drying sample of gel is larger than those in the corresponding drying sample of the solution. We also measured changes of the elastic modulus of samples of dehydrating gels prepared at different concentrations and cross-link density, the goal being to establish whether there is a correlation between the changes of the elastic modulus and those of the nanoprobe diffusion.
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Enhanced Photostability of Fluorophores in the Presence of Antioxidants and Plasmon Supporting Nanoparticles Jacquelyn L. Audino, Chris D. Geddes. Institute of Fluorescence, Baltimore, MD, USA. Photo-oxidation is a problem for many fluorescent species, resulting in decreased photostability and a reduction in overall sample brightness. In order to increase the utility of fluorescence techniques, methods that slow the photo-decay of fluorophores must be pursued. Metal-enhanced fluorescence (MEF) is a technique1,2 that utilizes the plasmon resonance of nanoparticles to simultaneously enhance a given fluorophore's fluorescent emission and overall system-photostability. This enhanced photostability is possible due to a coupling in both the fluorophore's ground and excited state, with the emission of the coupled quanta originating from the nanoparticle itself. Despite the enhanced fluorophore photostability, the fluorophore is still susceptible to photo-oxidation. In this poster we demonstrate that the combination of 
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Plasmonic Engineering of Singlet Oxygen Generation from Carbon Nanodots Rachel Taylor, Chris Geddes. The Institute of Fluorescence, Baltimore, MD, USA. Carbon Dots are a naturally luminescent species that have been studied over the past 6þ years. These dots are easy to synthesize, small in diameter, are thought non-toxic, yielding a green fluorescence that can be significantly increased in the presence of near-field localized plasmon resonances, i.e. Metal-Enhanced Fluorescence (MEF) 1 These properties make Carbon Dots a potentially versatile low-cost luminescent probe that can be used in the life-sciences such as in cancer detection, optoelectronics, and cellular imaging. In addition to their optical brightness properties, we have found that Carbon Dots can be synthesized to generate singlet oxygen when optically pumped. It is thought that the addition of ''heavy atoms'' increases the triplet yield and therefore singlet oxygen generation by spin-orbit coupling 2 , a classical approach for increasing the triplet yield of fluorescent/phosphorescent compounds 2 . Subsequently in this poster, we present a new particle for potentially both, sequential imaging and singlet oxygen generation. 1. Zhang, Y., Goncalves, H, Esteves, JCG and Geddes, CD (2011). Metal-Enhanced Photoluminescence from Carbon Dots. Chem. Commun., 47, 5313-5315. 2. Geddes, CD (2001) . Optical halide sensing using fluorescence quenching: theory, simulations and applications a review. Institute of Physics. Meas. Sci. Technol., 12(9), R53-R88.
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Excitation Volumetric Effect of Plasmon-Enhanced Singlet Oxygen and Super Oxide Generation Jan O. Karolin, Chris D. Geddes. Institute of Fluorescence, Baltimore, MD, USA. In a previous report by us [1] , it was demonstrated that the metal enhanced fluorescence (MEF) signal from fluorophores close to metal nanoparticles increased non-linearly with the far-field excitation power (irradiance). The effect was interpreted as an increase in the near-field excitation volume surrounding the metallic nanoparticles and was subsequently referred to as an excitation volumetric effect (EVE), where the technique would potentially allow for the near-field tuning of fluorescence enhancement factors, when observed from the far-field. In this contribution we show that the EVE phenomenon also has a profound effect on the formation of Reactive Oxygen Species (ROS), such as singlet oxygen ( 1 O 2 ) and superoxide anion radical (O 2 -*), when sensitizers are placed in close proximity to plasmon supporting substrates. In particular, when the singlet oxygen sensitizer Rose Bengal is placed on a SiFs surface, i.e. on a silver island film [2], the 1 O 2 response to power is non-linear, and at 100 mW excitation power (535 nm) it is about 5 times higher, as compared to glass reference samples, measured with the commercially available 1 O 2 probe Sensor Green (SG). We also report a similar power dependence of superoxide generation for Acridine on SiFs surfaces, but using the dihydroethidium O 2 -*probe (DHE). We additionally report the influence of various solvents where the singlet oxygen lifetime varies, i.e., water and deuterium oxide.
[1] A. I. Dragan and C. D. Geddes, ''Excitation volumetric effects (EVE) in metal-enhanced fluorescence,'' Phys. Chem. Chem. Phys., vol. 13, no. 9, pp. 3831-3838, 2011. [2] SiFs paper reference here With rod. Monday, February 4, 2013 349a 
